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ABSTRACT

Introduction: Negative pressure wound therapy (NPWT) is a procedure in which vacuum is used to enhance wound healing.
Vacuum-assisted closure (VAC) refers to wound dressing that uses pressure below normal continuously or intermittently
to the surface of a wound. The negative pressure is maintained by an apparatus; this promotes healing in various kinds of
wounds and also helps in wound debridement. Aims: This study was carried out with an aim to find out the rate of wound
contraction, compare infection clearance, granulation tissue formation and to study postoperative pain after using NPWT.
Material and methods: All types of infected wounds with slough were selected. Patients irrespective of sex between 18 and
70 years of age were included. The wounds included were traumatic, diabetic foot, varicose ulcer, infected wounds, carbuncle,
etc. The procedure included surgical debridement as a preliminary procedure, followed by application of NPWT. The wound
criteria: 1) size, 2) shape, 3) wound margin and floor, 4) edge and contraction were studied. Results and Discussion: Infected
wounds can be treated by specific modalities like daily wound dressing, surgical debridement, hyperbaric oxygen therapy
and NPWT. NPWT seems more efficient than standard wound care for infected wounds. In our study, the mean size of
ulcer in diabetic patients before NPWT was found to be 6.33 x 4.52 cm; after application of NPWT, it was 4.7 x 2.95 cm. The
mean size of ulcer in traumatic patients before NPWT was found to be 7.1 x 5.1 cm, while after application of NPWT, it was
5 x 3.63 cm. The mean size of ulcer in vascular patients was found to be 5.71 x 3.85 cm before NPWT, and after application
of NPWT, it was 4 x 2.42 cm. NPWT dressings have been proven to be beneficial as a variant method of dressing, mainly by
negative pressure which sucks out serous fluid and helps in the formation of granulation tissue. Used in various wounds,
continuous suction over period of time and later intermittent suction depending on wound status enhance wound healing
process and lead to faster recovery compared to conventional methods of dressing. Conclusion: The wound healing period
for large traumatic wounds and chronic diabetic wounds is 123 days as per published data. In our study, where NPWT was
used, the average wound healing period was 35 days, ranging between 10 and 62, which is statistically significant (p < 0.005).
NPWT is cost-effective, reduces hospital stay of patient with minimal chances of limb amputation with better results than
standard wound care.
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egative pressure wound therapy (NPWT) is
a relatively novel method used for managing
wounds, both acute and chronic!. Vacuum-
assisted closure (VAC), or NPWT, uses vacuum to
improve wound healing. VAC involves wound dressing
that applies pressure below normal, continuously or
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intermittently, to the surface of a wound?**. The
negative pressure promotes healing in different types
of wounds®”’. It also assists with wound debridement.
Wound healing is best at negative pressure of 85-125
mmHg. Application of negative pressure removes
fluid, decreases edema and enhances blood flow,
and decreases bacterial counts. It is less costly than
traditional management of infected wounds® 3.

A negative pressure of 50-125 mmHg lowers the
interstitial pressure, and fluid and debris from the
wound gets sucked into a collection chamber!418,
In the beginning, the vacuum is continuous, but
as the drainage is reduced, the vacuum is applied
intermittently. The vacuum dressing is usually changed
at approximately 2- to 6-day interval'>-%.



AIMS AND OBJECTIVES

This study was carried out with an aim to find out rate
of wound contraction, compare infection clearance,
granulation tissue formation and to study postoperative
pain after using NPWT. The study also aimed to
determine the length of hospital stay and to evaluate
the cost-effectiveness of the procedure and effect on
amputation prevention.

MATERIAL AND METHODS

Source of Data

o> Patients of Grant Government Medical College and
J] Hospital, Mumbai, Maharashtra.

o> A total of 50 cases clinically presenting as ulcer
between June 2017 and December 2019 were
included in the study.

Inclusion Criteria
> Both male and female.
> Patients between 18 years and 70 years.

o> Patients who signed informed written valid consent
to be included in the study.

> Patients having acute or chronic wounds, including
traumatic wounds, varicose ulcer, bed sore, diabetic
wounds.

Exclusion Criteria
> Age less than 18 or above 70 years.

o Patients on chemotherapy or suffering from
malignancy.

o Suspected poor compliance.
o If the patient did not sign the consent form.

o Peripheral vascular disease wound with acute or
chronic osteomyelitis.

Procedure

Preparation of the wound

After cleaning the wound, foam dressing was cut to
shape and kept into the wound cavity. The wound was
then sealed with an adhesive dressing ensuring that
the drapes covered the foam and tubing and 3 cm of
healthy skin.

Negative pressure application

Negative pressure was applied to the wound using
vacuum pump (Fig. 1), which delivered continuous or
intermittent pressures, ranging from 50 to 125 mmHg.
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The foam dressing squeezed to the negative pressure.
The pressure was applied continuously for the first
48 hours and then changed.

RESULTS AND DISCUSSION

The study was done on 50 patients in Dept. of Surgery,
J] Hospital Mumbai, Maharashtra.

In our study, as shown in Table 1, the mean size of
ulcer in diabetic patients before VAC was found to be
6.33 x 4.52 cm, while after the application of VAC, it
appeared to be 4.75 x 2.9 c¢m; the mean size of ulcer
in traumatic patients before VAC was found to be
7.1 x 5.1 cm, and after application of VAC, it appeared
to be 5 x 3.63 c¢m; the mean size of ulcer in vascular
patients was found to be 5.71 x 3.85 cm before VAC, and
after application of VAC, it appeared to be 4 x 2.42 cm.
The p value was <0.05 and it was statistically significant.
Figure 2 shows diabetic foot infection and Figure 3
depicts necrotizing fasciitis before and after treatment.

VAC therapy is an alternative to routine wound
management.

In our study, average age of wounds was 35 days. In a
study by Caniano et al*, average age of wounds was

15}

o

Figure 1. VAC instrument.

Table 1. Mean Ulcer Size (cm) Before and After VAC
Therapy in Wounds of Different Etiology

Etiology Before VAC After VAC
Length Breadth Length Breadth
(cm) (cm) (cm) (cm)
Diabetic 6.33 4.52 4.75 2.95
Traumatic 7.1 5.1 5 3.63
Vascular 5.71 3.85 4 242
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Before

Figure 3. Necrotizing fasciitis.

37 days and in that by Ulusal et al?, it was 32 days,
as compared to 59 days with standard dressing. In our
study, the mean duration of wound healing was
found to be 35.2 days with standard deviation (SD)
of 12.03 days. In a study by Zimny et al®, the mean
duration of wound healing was found to be 123.4 days
with SD of 10.5 days. On statistical analysis, the p value
was calculated to be <0.00001, which is statistically
significant with 95% confidence interval (CI).

The wound healing period for large traumatic wounds
and chronic diabetic wounds is 123 days as per
published data?. In our study, where NPWT was used,
the average wound healing period was 35 days.

Many mechanisms are suggested. VAC works by
increasing the local blood flow and diminishes the
edema fluid and colonization rates. The procedure
promotes wound closure as it accelerates the formation

of granulation tissue and also via mechanical effects
on the wound?. It provides a clean moist wound and
removes excess wound fluid, thus giving way to an
ideal wound healing environment.

In our study, out of 50 patients, 36 patients had wound
over foot region, 12 patients had wound over back
region.

NPWT provides a moist wound environment, favoring
granulation of edge of ulcer. A moist wound bed
promotes re-epithelialization, action of growth factors,
angiogenesis.

A moist wound environment also limits local pain,
protecting the nerve endings and enhancing quality of
life. Decrease in edema limits interstitial pressure and
has a positive impact on microvascular occlusion and
lymphatic drainage, thus enhancing the availability of
nutrients, oxygen and antibiotics in the wound area®.
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CONCLUSION

From our study, it can be concluded that NPWT is useful
in wound healing in various types of wounds; therefore,
NPWT should be the modality of choice in management
of infected wounds. Vacuum-assisted dressing is more
effective than traditional wound dressing. NPWT, in
combination with surgical debridement and antibiotic
therapy, is effective in managing infected wounds.

The wound healing period for large traumatic
wounds and chronic diabetic wounds is 123 days as
per published data. In our study, where NPWT was
used, the average wound healing period was 35 days,
ranging between 10 and 62 days, which was statistically
significant (p < 0.005).

NPWT is cost-effective, reduces hospital stay of patient
with minimal chances of limb amputation with better
results than standard wound care.
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